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-1- HAND HELD DI SPENSER FOR FOAMABLE COWVPCOSI Tl ONS

AND DI SPEN® d§a9335TEM Field of the peyRRbdRa
This invention relates to cushi oned packagi ng apparatus an

techni ques and, in partlcular relates to a device for formng foam
cushioning of the type in 5 which a foansbte conposition is di spensed
into a container that carries an object to be cushioned. The

f oamabl e conpositi on generates gases whil e hardening so that the
result is a container filled wi th hardened foam that surrounds the

packaged object in cu§hﬁm
Background of the Inventio Zfﬁ,n H&PM% %“?ﬁ%ﬁ%‘?ﬁ% ates
to the use of f oamabl e corrpoaslﬂl ons % purposes. In a

nunber of packagi ng applications, _iségngé_shELinxsﬂﬁgga 15 those ot herwi se

needi ng protection fro”‘Undﬁﬁbrﬁﬁventlodﬂféi o @UEHQ% 4ﬂ%§§&§'y

items with irregul ar shapes_ and si zes, ave een pac

.friable or appAratYs; A5 ﬁ&s&rﬁlatesmandn B PaRtLEA an‘é?!ilpiﬂ%é?ro
packagi ng materi al devideh foy iforadhng0Eoa dBhioning of the type in

5 which a foamable compoeitipn is dispensed into a

container that carries an object to be cushioned. The

foamable composition generates gases while hardening so

that the result is a container filled with hardened

foam that surrounds the packaged object'in customized
10 fashion. | |

Background of the ;nveg;ign'

The present invention relates to the use of
foamable compositions for packaging purposes. 1In a
number of packaging applications, fragile articles or
15 those otherwise needing protection from undesired
movement or breakage, particularly items with irregular
shapes and sizes, have been packed in loose, friable or
dunnage-type materials or in protective foamed polymer
packaging materials, such as injection molded
20 styrofoam, styrofoam chlps, or other similar materlals

' ' The present invention relates to
foam-in-place packaging. Foam-ln-place packaging is a
useful alternative for packaging fragile or other
items. _ _

- 25 One technique for packaging articles in foam

- comprises generating the foam in place while the

articles are being packaged. For example, when certain
chemicals are mixed, they form polymeric products while
at the same time generating gases, such as carbon

30 dioxide and water vapor. If such chemicals are
selected as being those that harden relatively quickly,
they can be used to form hardened polymer foams in
which the foam is produced by the gaseous carbon



20 styrofoam styrofoam chips, or other simlar materials.

The present invention relates to foami n- pl ace packagi ng. O
Foam i nwR) @fdsfAckaging is a useful alternative for % ing fragile ;
or otheyﬂi i temns. 25 One techni que for ﬂggﬁg Sﬁ grtlcles
in foam conprises generating the foamin place while the _

articles are being packaged. For exanpl e-2when certain chem cal s are

m xed, they form polyneric products while at the same tine generating

gases, such as9+e¥ide andowagerxvaporndeaming vhpomixtutesashithenicals are

sel ected as behalﬁiézlﬂQSG Tiﬂpicﬂﬁrﬁ'@amésiétb&ﬁb%sﬂb'%&ﬁ%yl clude they can be
used to formhard d pol r-foams | n ?oan1|s produced by
t he gaseous cattd nane pr%ﬁ?@%?ﬁ§3§§1°h -when mixed, generate

PCT/USQS/l&&Mbolyurethane, carbon dioxide, and waQerTyapor[déﬂéiéﬁea”d
gghgng?Pghslqﬂyééékﬁgefg%é%E%@%aﬁ%réﬁﬁiur§%$§eWﬁgéﬁs %ﬁan1xggnageﬁerate
pol yur et hane, eerdurrently dzenematedtso vbpbrby Ashé heime Eh@r@ﬁé?ﬂﬁné?LgB
?Pgehﬁhgezfethgﬁég Qﬁéﬁérsets (geﬁ%%£§¥$%5§eg$$¥ 3§$§I§% ? %e%?gd o¥ a few
mnutes or | edidnytes Qrslesm) fik n‘#%#e%l ny@ﬁm polymehafodmas
-expanded to fidHat hfhé’%:@pér&i’é‘&sto NEi1E the void spaces in the
10 container and to thereby cushlon the item belng
packaged. ' B
One technique for foam—ln place packaging is
to place the object to be packaged in a contalner,
cover it with a polymer film or other material which
15 will protect it from liquids, inject a certain amount
of foamable composition-into the'remainder of the
container, and then close the container. As the
composition foams, it fills the remainder of the
container, formlng a custom- shaped foam cushion
20 surrounding the article. _
For larger volume packaglng operations, i.e.,
" those requlrlng a number of foam protectlve packages to
be made in relatlvely rapld successlon, a number of
automated dev1ces have been developed and are ass1gned
25 to the assignee of the present 1nvent10n Exemplary
devices are described and claimed in U S. Patents Nos.
4,674,268; 4,800, 708; and 4, 854, 109.
- In other circumstances, however, the need for
foam-in-place packaging still ex1sts, but the use of
30 automated machinery is unnecessary or undesired from a
cost, efficiency, or other standp01nt In such
circumstances, foam-in-place packaglng can be
accomplished with a supply of foamable chemicals,
usually two, and an injection'dispenser connected to
35 the supplles of the respectlve chemlcals The
chemicals are mixed within ‘the gun.to form the foamable
composition. Examples of earller ver51ons of such guns



10 container and to t hereby cushion the item being packaged.

One technique for foamin-place packaging is to place the object to
be packag&ﬂ? conta|ner o cover it with a polyner f %@P

mat eri al b«ﬂlﬁz 15 will protect it fromliquids, inject ai’ $55( rmunt
of foamabl e conposition into the remainder of the contai ner, and then
cl ose the container. As the conpositi-®+ foans, it fills the remainder
of the container, formng a custom shaped foam cushi on 20

sur roundi ng ;he incilufle. those described iRof.Sar fetewns! tios.paci68di,2F0;
operations, i.e.g, 345 .5 ghogeob?gqbglnq 358uEHer, ghaf QamwRr gbecti ve

packages to e‘in‘refativél rapi- Successi 6n, a nunber of
aut omat ed devi ces have beeﬁnGeP@IGBde&ﬁG aﬁéea§éwgﬁ@§ce83§ultyaﬂa;ons

assi gnee of the afesaeh annaaal-aald E&Q:!EB stemd@¥ €8 ANSTIGAK® bed
and cl ai ned |g i Egbe% s; % %00 708;_ .and 4, 854, 109.
I'n other circomsPaRé BREVBFCkPﬁ&nﬁégg EPS rom Tace packagi ng

still exists, buCotperaséonfs Iﬁ@ta@akomawaelmnchnn@apbmxyunnecessary or
undesired fron1ac°nnect§ CMQQ%M,s&%tghh§%p§ggggggl I n such

ci rcunst ances, foamin-p ace pa%ﬁagln q |shed with a
suppl y of foanabsegunénﬂeats1mprovem@@aanmyhawd hgdd an1@p@Ctmm1mmrs@enser

connected to  3pechiigeSHRPitesSusk b@eaB?%R%%kE&% &B%Ekcakithéih%han

chemicals are mxed wthin the gun to formthe foanable np03|t|on
Exanpl es of &8r| PRRURBECORYMBLIG) S SEEH and” its incorporation of a

number of significant features that are the subjects of
other commonly-assigned patents. '
In an effort to enhance the 808 systems,
- however, various features were identified that could be
15 subject to such improvement. For example, the hand-
held dispenser or "gun® portion of the 808 system is
formed of metal. The metal adds significant weight to
the hand-held portion, a factor which can increase
operator fatigue and tend to lower efficiency. Metal
20 can also be more expensive than alternative materials,
and requires particular todling and fabricating
equipment . ' '
Additionally, the electric motor driving the
808 dispenser is located above the injection cartridge.
25 As a result, in close circumstances, it can block the
operator’s view of the opening of the injection
cartridge from which the foamable compositions exit.
' Accordingly, in an effort to offer further
improvements to this device, and to foam dispensers in
30 general, there exists the need for a more ergonomically
satisfactory dispenser, and one of reduced weight, and
which maintains the significant advantages of the 808
system, but which offers significant improvemehts as
well.
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- 3- i ncl ude those described in U S. Patent Nos. 3,687, 370;

3,945,5 733; 4,159, 079; and 4, 426, 023. faig of the
nor e regvg ?’3}9%§ccessful versi ons of such a hand- hergrpac!féagl ng
systemis the | NSTAPAK[ err] 5 808/ 870 foam packagi ng systens from Seal ed
Air Corporation's Instapak Division-4n Danbury, Connecti cut.

The "808" system represented a significant i rrprovement i n hand-hel d
devices, primarily Obriecs : axyobfathel dn ot or, rather

than a 10 pneumatic pum&eﬂs et a@d a:t sa;r&%r Qﬁf %tHeO’br@(sé}ﬂc

nunber of significant, features that are the subjects of

commonl y- assi gﬁ@ﬁfe&a:tl&?t &£o provide a series |f FdRIovements é-rﬂ"la‘-tﬂ?é“ t he 808

systens, : @y@ﬁgxnguyyguemgeaﬁtuums\Mypa |dent|f|ed that could be 15

subj ect to gsuch | mpr ovengp .For _exanpl e hand- d dIS enser or

"gun" portlgn of the 808 5?%9@%?%% 16 me qﬁ' SPhIsch wi

signi ficant weifelrt dtuspensing feareaid-eh elathpgoerittiions a:lfatctmrcmtde(st acan

I ncrease r r cy. Metal 20
RARA 39l A tsh%%%e@“%o&ea@’hﬁs@;%d%‘ég f‘?1 AL

can al so be noreexpensive than altern and requires
particul ar toolcpmgoaﬂ-@lml end fgat is P%le useful for foam-

Addi tional Iy, thepalaget Qg Hystichds thQ'he dispeMind SRARS S
| ocat ed- above the I Nj ec?| on cartg <¥ a resul t ﬂal r1 cI ose

ci rcunst anédds, COMPEAFES G PYHe or Pdﬁ&étoama?lﬁ S BYFe FE of
the injection a suppl§ario ladmdpewmeml @ hidse fc@mwaited:cumamet ipuRgp exit.

Accordingly, i %ornc%grgrritngl Ofo%ff%rl

ﬂﬁositions from the pump; and a
hand-held dispenser connected to the hose. The hand-
held dispenser in turn comprises a housing, a motor in |

15 the housing, a transmission in the housing driven by
the motor,_and.a_valving.cartridgeuin the houSing

. driven by the transmission for dispensing foamable
compositions upon demand. In particular, the motor is
positioned below the valving cartridge and provides an

20 ergonomically-superior clear line of sight along the
top of the houSing _

The foregoing and other objects and
advantages of the invention, and the manner in which.
- the same are accomplished, will be more readily

25 . understood When taken in conjunction with the
accompanying detailed description and drawings in

~which: |

D ription of t Drawings
Figure 1 .is a perspective view of a dispenser
30 system according to the present invention in typical
use; : ' o
. Figure 2 is a perspective view of the
dispenser according to the present invention;
' Figure 3 is a partially isolated perspective
35 view of certain working portions of the dispenser
according to the present invention; and
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exists the need for a nore ergonomcally sati sfactory di spenser, and

éne of r ight, and whi ch mai ntains the signigldrfmiokiieds
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Obj ection and Summary of the Inventjon - Therefore, it is an
obj ect of the present Figyxet i b 30 ¢¥Rloded Perspectiyei vibevvefent s

in foam . digpeisdter Sasd ke Of rdfémisyPSn pordions accordid§eto
I nvention neets this ob}ect W th a.%%stenl for di-spensing foamable

conposi tions t hdth ¥ C Anventiqnng hel d di spenser for di spensing

foamable .- conpositions, and that is particularly useful for foam

i n-place packagi ng systens. The dig | D9 SYsd i conprises a punp for
punpi ng foamabl e conpositions fro di spenser; a hose
connected to S he punp The (preseny | hHgvenhhen| s canpystenofierfrom t he

punp; and a  q; edwls {1k dr GhRBISTS S omPPELEL 88s t Phabei HeSEded N8 HARM-
hel d di spenser in turn, conprises a housing, a notor. in .15 the housing, a
transm ssion in H?kﬁrﬁ&ﬁ??&??ﬁié%ﬁ @&Spenglnghéhﬁnfﬁﬁwagkﬂ SOPRPFEhgons
cartridge in theah®ush£® is particwbarby tBeftlapos foamrihopldeepensi ng
foamabl e packaging systems. , _
10 Figure 1 gives a good overall perspective
view of a typical installation and use of such a
system. Figure 1 shows two pumps 20 and 21 that pump
foamable composition from the respective supply drums
22 and 23. As known by those familiar with foaming
15 systems, a typical polyurethane foam is formed from
precursors of an isocyanate and a polyol, and thus a-
system according to the present invention will commonly
include two pumps, one for each of the precursor
chemicals. A pair of hoses which are generally
20 strapped together and are designated herein by the
sihgle reference 24 extend from the supply pumps 20 and
21 to a hand-held diSpenser broadly designated at 25.
As illustrated in Figure 1, the hoses 24 are preferably
maintained above the floor for ease of movement and
25 overall safety, and are held in place by a hose hanger
28 which is shown supported from the bracket 26.

The dispensing system further comprises an
electronic controller broadly designated at 27 which is
remote from both the pump and the dispenser and.will be

30 described in more detail further herein.

As Figure 1 illustrates, a typical use of the
system by an operator comprises selecting a portion of
plastic sheet material from the roll 30 -and using it to
line a container, such as the cardboard box 31. A

35 fragile object can be placed in the box and either
- wrapped or draped with some of the film from the roll



conpositions upon demand. In particular, the notor is posi ti oned
belom/the valving cartridge and provi des an 20 ergonom cal |y superi or

cl ear ght al ong the top of the housing. The :
foregoin ‘983%%”2% her objects and advant ages of the |lr:$/:'£’r‘1J ?sélnmzand t he
manner in which the sane are acconplished, will be nore readily 25
under st ood when taken in conjunction wthkéthe acconpanyi ng detail ed
description and drawi ngs in whi ch: Description

of the Drawingd, after which a ¢eytain 1postioperfptoanvisvdispensed
di spenser 30u§e/ét@ﬁlé a&&ﬁ’t’i&'iﬂ&rto ﬁﬂé‘npéﬁée%ntai/ﬁé‘f'i’é‘ tﬂeﬁya?iSQéd

use; ure 2 1s a perspectlve vi ew of dr Spenser
according to t%ﬁﬂpﬁ%% . i Hhenfeypable composition 9??35?638 tBea partially

i sol ated per spagkdd e haﬁéeﬂé@vvf@émwmiahn BOCLLHE DOIwAONSrDFih a1 ¢ spenser
according to t resent |nve fion; and WD 96/ 19329
PCT/ US95/ 1644 1s£gnse£ f quid, expands, occupies and takes the
Figure 4 is arsieags ostBdclperempeyiperview of the comtmimet otoavhushe
transm ssion %?rtlOnscﬁgégmc¥£§htéhshlon around the fragile object.
Figurefz is a perspective view of the
dispenser 25 according to the present invention. The
10 dispenser comprises a housing broadly designated at 32,
a motor 33 in the;housing, a transmission 34 in the
housing and driven by the_motor; and a valving
 cartridge 35 in the housing 32 and driven by the
transmission 34 for dispensing foamable compositions
15 upon demand. The motor 33 is positioned below the
valving cartridge 35 for.providiﬁg a clear line of
‘sight along the top of the housing. As can be
understood with respect to Figure 1, such a clear line
of sight is of significant advantage to an operator of
20 the dispenser and the overall dispensing system.
The valving cartridge 35 is readily and
. easily detachable from the valving clamp assembly 36.
The design and operation of detachment are described in
commonly-assigned U.S. Patent No. 4,469,251 to Sperry
25 et al. which is incorporated entirely herein by
reference. The design and operation of the wvalving
cartridge 35 are described in detail in commonly-
assigned U.S. Patent No. 4,568,003 to Sperry et al.
- which is likewise incorporated entirely herein by
30 reference. _
Figures 2 and 3 illustrate that the dispenser
25 further comprises means shown as the valving clamp
assembly 36 for delivering foam precursors to 'the
valving cartridge 35. The design and operation of the.
35 valving clamp assembly 36 are described in great detail
in commonly-assigned U.S. Patent No. 5,215,226 to
Bertram et al.-which is incorporated entirely herein by



the present invention. Det ai | ed Description 5

The present invention is a systemfor di spensi ng foamabl e

iconposi t W?ﬁiﬁfﬁ i ncl udes a hand- hel d di spenser f?f.’l‘lﬁbm ng the
f oamabl e conmpositi ons and that is particularly usefu or

f oam i n-pl ace packagi ng systens. 10 c Figure 1 gives a
good overal |l perspective view of a t%pical installation and use of
such a system. Figure 1 shows two punps_20 and 21 that punp

f oanabl e conpos¥EEEXENLEM t A8 ShSWE:theredpplthejcgatridge 354ismng 23, As

]lfnown_ byfthosg F?ﬁﬁ.bh&&ywdb' aigped %o bef i‘%ﬂ'@)&%‘b@.@,ﬂ?ﬂi ﬂf&ﬂalﬁ?.'rﬁﬁret hgne
oamis forned from regur sors o n i_socyana n ol yol, an
thus & o sGLADR ASESPHING 30 | 1 FRESEntS) MFETERM SHY [ERnirTy

i ncl ude two punpeingndibpensedhwhien theprantiridge 35 is cloenmpaxaperlAr pair
of hoses whi gh e ral.k 2Q. st d t : ' ed
her ei n by thé ih pgsgghglk%%re gr%%r?ctgfg%@%xtcg%g‘%f P?m%l%%pﬁéﬁp%@se 20
and 21 t bandAgsd3fel(and $havss dhepfdow plieriegwnsarsdt b#s turned As

ilTustrated in BegupRebre! R @28t rddic® 850/ RE R Iemoved. MRiI Ntained
above the floor _for ease of novenent and 25 overall safety, and are held

in place by a hdisexpagdvely, beforxe,filuidss camo ftod HGk dditbd &he he

‘bracket 26. . cartridge 35, the @1u®)Hah@lews 3TMmiust ey ruEYdds emdk
el ectronic ntr,ol | er _br,oadl.y desi nate%.at 27 which .is remote from
both the puﬁg aﬁ&t9h§hﬁﬁ§b§ﬂégp RASY-498- 30 described in nore detai

further herein. Figure l1AdlHugptrates Ithesthostess 240 dorpiessiedise of
%t shoct "SR he AR TP ARLAH ok U o
Figures 2 and 3 for the sake of clarity, but they
connect to the rear portions of the valving clamp
15 assembly 36. Accordingly, the valving cartridge 35
further comprises a mixing chamber along with means for
separately delivering two foam precursors to the mixing
chamber. The mixing chamber-and'the_entry ports to it
are likewise discussed in significant detail in
20 commonly-assigned U.S. Patent No. 5,186,905 to Bertram
et al. which is likewise incorporated entirely herein
- by reference. ' ‘
The motor 33 is most preferably an electric
motor, and indeed one of the advantages of the system
25 is its potential for all-electric operation. A trigger
40 initiates the motor to drive the transmission 34 and
the valving cartridge 35. :
As best illustrated in Figure 2, the housing
32 comprises an upper portion that extends generally
30 longitudinally parallel to the axis of the wvalving
cartridge 35 and a lower portion extending generally
perpendicularly downwardly from the upper portion and
forming a handle 41 for the housing 32 of the dispenser
- . 25. The housing 32 is preferably formed of an |
35 appropriate engineering plastic of which there are a
number of appropriate selections. As commonly used in
this art, the term "engineering plastic“ refers to



line a container, such as the cardboard box 31. A 35 fragile object can
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a certain portion of foamis di spensed into the container. Wen the
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1gures 2 and 3 illustrate that the rear portion of the
housing 32 carries the motor 33 and the transmission 34
and form the backbone assembly of the dispenser 25.

Thus, the rear portion of the housing 32 conveniently

15

20

contains most of the essential mechanical elements of
the dispenser. _ o

In relating the positions of the motor 33 to
the transmission 34 and the valving cartridge 35, it
will be noted that the valving cartridge 35 is a
cylinder with.an axial valving rod 38. Accordingly, in
the preferred embodiment of the invention, the motor 33

~ is positioned below the longitudinal axis of the

25

30 .

35

cylindrical valving cartridge.

" Figure 3 shows some additional details of the
dispenser 25 with the housing 32 and some other
features removed First, Figure 3 illustrates an
electrical power cord 42 and its appropriate connection
to the rear of the dlspenser 25. The motor 33 is
;llustrated in more detail in Figures 3 and 4 which
show that the functional portions of the transmission

‘are rearward of the motor. Figure 3 also more dlearly

shows the relationship of the motor as being below the
axis of the valving cartridge 35. '

, Figure-4 shows the motor 33, a drive gear 43,
a driven gear 44 for the transmission 34, which in turn
drives another gear 45 on a composite shaft broadly '
designated at 46. The shaft 46 is-in turn attached to
the valving cartridge 35 in a manner typical of these

i s of



The valving cartridge 35 is readily and easily detachable fromthe
val ving cl anp assenbly 36. The desi gn-and operation of detachnent are

dlescri bedwgwenesze conmonl y- assi gned U.S. Patent No. 4,469, mCfHuieansae’ 'y
25 et al. which is incorporated entirely herein by reference. The

desi gn and operation of the val ving cartridge 35 are described in
detail in commonly- . assi gned U. S. Patetit No. 4,568,003 to Sperry et

al . which i,s_lLikew se incorporated entirely. her 0 reference.
Figures 2 and 3 ?FVﬁgFﬁaﬁggtwgfc hglgﬁsBBﬁSBFL r%lsezg gFéﬁéF% eGP ses
-means shown as tdetaaEV|ng cl anp assenbly 36 for delivering foam
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35 valving clanp assé are reat
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shown therein, tR&eEhrepiggeonsrpdler 27 which,isy rgpotgndaom the PYFByabl e
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th t, 5 | 5
pl ace, the deS|gﬁYBFgPEZYCF&W§Q§§e$@aﬁ%}égggﬁ§ I 20t°%r%gﬁépé§e??anzd

t hus the fl ow of bpaedur sThe) madnt boaed is that portlon of the circuitry
10 which controls the electrical operation of the pumps,
hoses, and dispenser. In turn, the power management
board converts available electric power into the
frequency and voltage required by the main board.
Four power management boards are exemplary of
15 this objective: single phase, 50 or 60 cycles (Hz),
170 to 265 volts (alternating current, "V,."), and 30
amps (predominantly North America); three phase "delta"
configuration, 50-60 Hz, 170 V,. phase to phase, 30 amps
~each phase (predominantly North America); three phase
20 "delta" configuration, 50-60 Hz, 170 V,. phase to phase,
20 amps each phase (some areas in Europe) ; and three
phase "Y" configuration, 50 oxr 60 Hz, 170-265 V., phase
to neutral, 16 amps each phase (predominantly Europe,
Pacific Rim, and Far East). The power management board
25 distributes a specific electrical phase configuration
into one standard configuration designed for the
'~ control board.
The board controls portions of the dispenser
and the pump, and alsoc provides electric current to the
30 hoses 24 for heating the hoses to maintain a foamable
composition at an elevated temperature (and thus more
fluid) in the hoses. ' |
Accordingly, the pumps 20 and 21 are
typically electrically driven and electrically
35 controlled, and thus the dispensing system includes the
respective electric cables shown at 47 in Figure 1.



of f before the cartridge 35 can be renoved. Al ternatively, before

fluids can flom/back into the cartridge 35, the clanp handl es 37 nust
be rot atyg 10 into their clanping position. ' 2 Figure
1 |IIustrates e hoses 24 connected to the dlspenser 6@ qﬁ4 hoses .
are not shown in Figures 2 and 3 for the sake of clarity, but they
connect to the rear portions of the val vi-ag-cl anp 15 assenbly 36.
Accordingly, the valving cartridge 35 further conprises a m Xxing
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operation. A tthggpumps 20 asnd 24 andt ¢het bontobdiero 2dr are ghreatly

transm ssion 34 gaﬂgeg.whlchtﬁﬁ E%&ﬁ!%gegiﬁ§rEggﬁc§ the radio As

best illustratée ONprisés an upper
portion that eirsqugngynéﬁavl}nterﬁsrﬁ@ﬁg|p@@dﬁ@ﬁﬂybwasagmaﬂ taafifdcaxi s of

the valving petweedl Tthbdﬁﬁm§§ de aﬁd' Q4eanROEhEORoAXEBNTLR] 29¢NeRal | ¥
perpendlcularI¥ downwar d Qgmthe . u éngértlon n formng a

handl e 41 #8r €REWRoLSi & °§2 &P VREig peering éﬁld?hetﬁGu5|ng 32 is

preferably forreduetion of aﬁchpnfoﬁnta&eeeegcae¢slmgnﬁba&&yclﬁfmwhych

there are a tnunber of appropriate selections. As commonly used in

this art, the ngﬁlréﬁﬁlneerlng plastic" refers to : (
In the drawings and specification, there have

been disclosed typical preferred embodiments of the

15 invention and, although specific terms have been
employed,.they'have-been used in ‘a generic and
descriptive sense only and not for purposes of
limitation, the scope of the invention being set forth
in the following claims.
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- 8- pol ymers trat exhi bi t. "hardness, strength machi nabi lity,
di mensi orwbgghgggl [ tyilm I ﬂ .and resi st angRriseRdPsSi on,
nost aci ds, solvents ” '(,ngmus ”m Lew s, Hawl ey's Condensed Cheni cal
Di ctionary, 5 12th Ef. (19 3) * In preferred

enbodi nents, the housing 32 is for medlof several pi eces so that it
can be qU|ckIy and - easily reglaced for service reasons w thout

di sassenbling the entire di spenSBhT WHEKEH {8geLALYED IS¢9 Fjgures 2 and 3

illustrate that the rear uprtlpprha}fd theld dlspém;&r b8 A LspenSend he not or
33 and the tran SS and for bac bone. a |y
di spenser 25. T aﬁiﬁ;°9Wﬁ?§%§ﬁ°ﬁﬁn§q Rﬂﬁkﬁ éﬁ%%ﬁ%dﬁvﬁﬁ9£ntly

cont ai ns nost offdmefcmm-emﬂ;a]laaeqkwckagdngalqrmxms,ofsaldaqamdlm@lldpenser
In relating the ) %ﬁ?§é&mﬁ§¥%{ﬁﬁj" 33 to the transm ssion 34 and

the val ving cartri be noted that the valving cartridge
35is a 5 cyllnder wi teh honadag (320 vi ng rod 38. Accordingly, in 20

the preferred enbodi ment ¢f ﬂggbfrmggulfglsg{gaﬁguéynés i's positioned
bel ow t he | ongi tudi nal axis of the : i ndrical _Vval ving cartrldge

Fi gure 3 shows some addltl%r%am’a‘-’rﬁ@rbf( e in saidjihonsing andwith the
housi ng 32.and {iRredt B sai’b mdtsdt urggd renoved. First, Figure 3
'ITustrates an a valving cartridge (35) in said‘housing and
10 driven by said transmission for dispensing foamable
compositions upon demand; _
said motor being positioned below said
valving cartridge for providing a clear line of sight

along the top of said housing.

15 : 2. A dispenser according to Claim 1 wherein
said valving cartridge is removably attached to said
transmission} and further comprising a clamping device
(36) for securing said valving cartridge to said
housing.

20 3. A dispenser according to Claim 1 wherein
said valving cartridge further comprises a mixing
chamber, and said dispenser further comprises means for
separately delivering two foam precursors to said
mixing chamber.

25 4. A dispenser according to Claim 1 wherein
. said motor comprises an electric motor, and further
comprising a trigger (40) for initiating said motor to
drive said transmission and said valving cartridge.



el ectrical power cord 42 and its appropriate connection to the rear
of the dispenser 25. The notor 33 is illustrated in nore detail I n

tr anem 200 oot 0" (NN LRI (L e "ot o' B Gur 65 RERESBhlAE, ),

shows t he relatjonshlp bf the mSto? as being bel ow t he axis of the
val ving cartridge 35. FryRre 4 shows the notor 33, a drive
gear 43, a driven gear 44 for the transm ssion 34, which in turn

35 drives another gear 25 oA dlgéﬁpesrtecghaﬁnnbrﬁadtialm 1 wheeeiignat ed

at 46. The Shééid4ﬁoh§1h§ EﬁrEo%hbacgﬁdahoenglneerﬁhﬁ pakukde qagtridge 35
in a manner typical of these

PCT/ US95/ 16442 °mPrlses ag-VPPET RRItHARCKDAE| pXEends: Fengrad e descri bed

in dEtalbngltudlnally parallzmetavehalbxdssaensaaa s&abeﬁgconprlses
at ures Eirst as .note and

?Ilustrateg |ﬁr?¥éﬁ?ggf §§V8ﬁ188ﬁﬁ}P§e§xFﬁgdlng gen&FééﬁVanC
controller 27 pbrphndscuéavﬂy fiownwaldlyuffipom said apperepotreibnoamtihe

e o EoRHiAg! achatitite for sailVAbGBLhY GAAPEAIE AilBLAcEgard and 2

power managemnent e main oar por ti
circuitry 10 which controls the electrical operation of the punps,

hoses, and di spenser. |nsturn,d&BﬁeﬁQé@raaaaﬁaﬁﬁgnEo:Claim 1 wherein
' said valving cartridge comprises a cylinder with an

10 axial valving rod (38), and wherein said motor is
positioned below the longitudinal axis of said ) ‘
cylindrical valving cartridge. '

7. A system for dispensing foamable
compositions that includes a hand held dispenser
15 according to Claim 1 for dispensing the foamable
composgitions and that is particularl?'useful'for foam-
in;place packaging systems, said dispensing-system
comprising: ' '
a pump (20, 21) for pumping foamable
20 composition from a supply to a dispenser;
_ a hose (24) connected to said pump for
carrying foamable compositions.from said pump; and
a hand held dispenser (25) according to Claim

25 8. A dispensing system according to Claim 7
and further comprising an electronic_controller (27) -
remote from said pump and remote from said dispenser.

9. A dispensing system according to Claim 8
wherein: '
30 said pump comprises an electrically driven
and electronically controlled pump; and
_'said dispensing system further comprising
respective eiectric cables (47) between said pump and |



board converts avai | abl e el ectrie—pewer into the frequency and

vol tage required by the main board. : Four power managenent

poar o> v goggpber ORI .2, o1t <. Drescincogadlin™ ' =

anps (predom nantly. hbfthcAﬁErlca) three phase "delta"

configuration, 50-60 Hz, 170 V[err] phase tgp3zphase, 30 anps each
phase (predom nantly Nor t h Anerica); three phase 20 "delta"
configuration, 58ab8 tentidDl&feandl bbaweenosahdseontrollerZQnaﬁBalaach

phase (sone are %? ?8p§%5géﬂge£h58§ transmi P§ﬁ§6éf'c g%é ég%

or 60 Hz, 170- 26!
(predon1nant|y Eﬁ;@p@ls betweenaeaidcpnm91aaddssad gEaptyollker gnder

managenent boar dperwdendbgigl éahE§oméeeSh§ ca®heqikp ﬁgeghase |

configuration I nto one standard con |gurat|on e5|gned for the
control board. ' The board controls portions of the

di spenser 5 and the puop, EndlébéﬁsﬂhQVb9QEeﬁ| ae&bralﬁgr EBNt1hem be
30 hoses 24 for heating.the conposi tion

at an el evated t%RPERE u?%l?aRHmPh%ErEEFE comprlsFFuFE?cFﬁ°FH€ RY%es.
Accordi ngly, thecpntpeld0fardrédduaeing the extgptcablyh&bhcsandabhmpdrlven

and el ectri cal | Vst SBe08LERL 80a B09stBHAIENE LhSREDELATLBLILEN LATIdes

~the respectrve €l ectric Ca
96/ 19329 pump and said controller, and pgx/ygggp;g4zgduc1ng the

10 radio frequency (rf) interference produced by signal
traffic between said pump and said controller.

11. A dispensing system according to Claim 7
wherein said hose further comprises heating means for
maintaining a foamable composition in a liquid state in

15 said hose.

12. A dispensing system according to Claim 7
comprising two pumps for separately pumping respective
foam precursors from separate sources to said hand held
dispenser; and '

20 two hoses, one from each said pump, for
separately carrying respective foam precursors from
.separate sources to said hand held dispenser.

13. A dispensing system according to Claim 8
wherein said remote electronic controller comprises a
25 main board and a power management board.

14. A dispensing system according to Claim
13 wherein said power management board is single phase.

15. A dispensing system according to Claim
13 wherein said power management board is three phase.’



-10- ______Asa-particular advantage of the invention,
however, the punps 20 and 21 conprise their own el ectronic
punp controls. By p m“ ““i“ﬂ!of the . punp controls at the
punps, W@6A1982nt t punp nust be control IRGEESISHEHRal s
transm tted between f he punps 20 apg.21 and the controller 27 are
greatly reduced which in turn greatly reduces the radio

frequency (RF) interferasce prddepetdings isgatlen ra%fci:lrﬁlng to leatasmen t he
punps 20 and

d_the controller in various
engi neering fFéIH ergﬁg sazd: pP@EﬁbFP@ﬁggpgﬁg ﬁQ%ga 5&F @ﬁ@?
mandatory i n spegific elegtmticadsphase conflguratlohnlmh@ chnaM ngs and
speci fication h n y a A r
enbodi nent s o?t%ﬁﬁagd %%ﬁﬁv ngﬁﬁghgg al ggﬁgﬁ&ég%% °@‘?§§n? ave been
enpl oyed, they have been used in a generic¢ and descriptive sense only:
and not fog purposes of 17 =~ 2 ld':.@ﬁeﬁts'l?x@; smeapa%o&fdlh tlon\:qatmpn bei ng
set forth in the fol'l owi ng cla WO 96/ 1,93
_pCT/U395/164423 wherein said main board controls Pfrtlons of said
THAT WHI CH . ISdeﬁgMEerand said pump 1. A hand hel d di spenser for
dlspenS|ng _ N S

* .

18.'-A'dispensing system according to Claim
13 wherein said main board provides an'electric'current
10 to said hoses for heating said hoses to maintain a '
foamable composition at an elevated temperature in said ‘

hose.



f oamabl e conpositions and that is particularly useful for
foamin-place packagi ng systens, said hand held di spenser conpri sing:
5 WO o¢/iv3psi ng (32) ; ' a notor (33) in_said housing;

a transmission (34) in said housing and driven by sai BCHESN16443nd

a valving cartridge (35) in said housing and 10 driven by said

transm ssion for dispensing foamable conposi ti ons upon demand;

said notor being positioned bel ow said 1/4 val ving cartridge for
providing a clear |ine of sight al ong the top of said housing. 15
2. A dispenser according to Claim1 wherein . said valving cartridge
I's renovably attached to said transm ssion; and further conprising a
cl anpi ng devi ce (36) for securing said valving cartridge to said
housi ng. 20 3. A dispenser according to Claim1 wherein
said valving cartridge further conprises a m P&y chanmber, and said
di spenser further conprises neans for - jeparately delivering two foam
precursors to said m Xi ng chanber.-"“T 4. A dispenser
according to Claim1l1 wherein sai d ¢conprises an electric notor,
and further conprising a ri?ﬁiiiMﬁi initiating said notor to
drive said transm ssion and sai 2 dge.
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5, A dispenser according to Claim1 wherein said housing is forned
of an engiWO&sMIN9pl astic and conprises an upper port'i, @Fﬁt ext ends
general ly longitudinally parallel to the axis of said gg !f“z 5
cartridge and a | ower portion extending generally per pendi cul arly
downwardly from said upper portion and formng a handle for said
housi ng and sai d di spenser. ' 2/4 6. A di spenser according to
Claim1l1 wherein. said valving cartridge conprises a cylinder with an
10 axial valving rod (38), and wherein said notor is posi ti oned bel ow
the longitudinal axis of said cylindrical valving cartridge. '
7. A system for dispensing foamabl e conpositions that includes a
hand hel d di spenser 15 according to aim1l for dispensing the foanable
conpositions and that is particularly useful for foam I n-pl ace
packagi ng systens, said di spensing system conpri si ng:

a punp (20, 21) for punping foamabl e 20 conposition froma supply to a
di spenser;

F1G. 2.
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a hose (24) connected to said punp for carrying foamabl e conpositions

fromsaid punp; and a hand hel d di spenser (25) according to
daim WDED6/19329 8. A dispensing system according t&

and further conprising an electronic controller (27) égﬂigé’ SH¢442 sai d
punp and renote from said di spenser. 9. A dispensing
system according to Caim38 wher ei n: 30 sai d punp
conprises an electrically driven and3# ectroni cal | y controlled punp;
and sai d di spensing system further conprising

respective electric cables (47) between said punp and

-13- said controller and between said controller and said hand hel d
di spenser for transmtting electrical control signal s between said punp
and said controller and bet ween said controller and said di spenser.

"
Y
5 33
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5 10. A dispensing systemaccording to Caim?9 wherein said

punp further conprises electronic punp controls for reducing the extent
to whi ch sWiod6{18320 must be controlled by signals transmtted between

sai d punp and said controller, and for in turn reducing SIedd2 o
frequency (rf) interference produced by signal traffic between said
punp and said controller. _ . A dispensing system according
to Cdaim7 wherein said hose further coHpri ses heating neans for

mai ntai ning a foamabl e conposition in a liquid state iQ 15 said hose.

12. A di spensing systemaccording to Claim?7 . CQRD i ng two punps for

separately punping respective f oam precursor

£ f onM'sgparate sources to
f Qoses;yone from each

sai d hand hel d di spenser; and 20

said punp, for separately carrying respecti ¥#fz.0am pre§ursors from
separate sources to said hand hel d di spenser. 13. A

di spensi ng system according to Claim38 wher ei N d4Fenote el ectronic
controller conprises a 25 main board and a power nanagenent board.

14. A di spensing systemaccording to Claim 13 wherein said power

managenent board is single phase.
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115.

A di spensing system accordi ngﬁﬂﬁg% - 13 wherein sai ¢,
6/ 1 AN

managenent board is three phase. !

~ :PC'I:/USQ 5/ 16442,
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(57) Abstract

A hand held dispenser for dispensing foamable
compositions is disclosed that is particularly useful
for foam-in-place packaging systems. The hand held
dispenser comprises a housing; a motor in the housing;

and a valving cartridge in the housing and driven by the
transmission for dispensing foamable compositions upon
demand. The motor is positioned below the valving
cartridge for providing a clear line of sight along the
top of the housing. :




